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ABSTRACT 


An  Ocean-Bottom  Seismograph  (OBS)  field  experiment  was 
conducted  during  the  months  of  October,  November,  and  December,  1966, 
in  the  Kurile  Islands  region.  Data  recorded  by  a  total  of  14  units  are  pre¬ 
sented.  Recorded  during  the  experiment  were  176  associated  events, 
including  89  UCS&GS  reported  events,  70  OBS  preliminary  epicenters 
and  17  calibration  explosions  detonated  during  the  experiment.  In  addition, 
200  assumed  associated  events  were  determined  with  the  number  of  stations 
per  assumed  event  ranging  from  three  to  seven.  These  data  are  presented 
in  standard  bulletin  format. 
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SECTION  I 

INTRODUCTION  AND  SUMMARY 


An  ocean-bottom  seismograph  (OBS)  field  experiment  was 
conduced  during  the  month,  of  October.  November,  and  December,  1966 

m  the  Kurile  I.land.  region.  Data  were  recorded  by  a  total  of  14  unit. 
Seventeen  calibration  explo.ion.  were  detonated  during  the  experiment. 
Station  and  calibrate  explo.ion  location,  are  pre.ented  in  Figure  1-1. 

Analysis  „f  ,he  data  revealed  that  89  event,  reported  by  the 
United  State.  Coa.t  and  Geodetic  Survey  were  recorded  by  tne  network.  The 
majority  of  the  USC fitGS  event,  recorded  were  local  or  near  regional  event.. 
Very  few  tele.ei.mic  arrival,  from  earthquake,  di.tributed  around  the  world 
were  recorded  by  the  network.  Tho.e  tele.ei.mic  event,  that  were  recorded 
were,  m  general,  located  in  a  few  .elected  region,  and  all  had  a  computed 
magnitude  (USC&GS)  of  5.  5  or  larger. 

Seventy  OBS  preliminary  epicenter,  were  determined  from 
■he  data,  bringing  the  total  number  of  a..ociated  event,  recorded  during  the 
expertmen.  to  176.  including  USC  60S  epicenter,  and  calibration  explo.ion., 
n  addition.  200  a..umed  a.sociated  even,,  were  determined  with  the  num- 
er  of  stations  per  assumed  event  ranging  from  3  to  7. 


Thi.  report  present,  the  preliminary  bulletin  produced  from 
the  data  recorded  by  the  ocean-bottom  .ei.mograph.  during  the  experiment. 

ata  include,  arrival  time.,  phaie  type.,  phase  period.,  ground  dis¬ 
placement.  epicenter-, o-.ta.ion  di.tance.  and  arimuth,  and  re.idual.  where 
possible.  Individual  .tation  magnitude,  were  computed  and.  a.  expected, 
were  larger  than  the  magnitude,  reported  for  the  even,..  Due  to  inefficient 
time  and  the  work  nece.sary  to  conduct  a  .ati.factory  .tudy  of  the  individual 
magnitude  calculation.,  magnitude,  are  not  included  in  thi,  bulletin 
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KURILE  ISLANDS 
NORTH  PACIFIC  OCEAN 


MERCATOR  PROJECTION 
SCALE:  Based  on  Lat.  52°  30' 
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SECTION  II 
FIELD  OPERATIONS 


The  Kurile  Islands  Experiment  field  operations  were  con¬ 
ducted  between  21  October  1966  and  16  December  1966.  Field  operations 
were  accomplished  using  two  vessels  -  the  M/V  Pacific  Seal  and  the  M/V 
Campeche  Seal. 

A.  STATIONS 

The  Kurile  Islands  field  experiment  was  divided  into  two 
phases,  the  first  consisting  of  a  drop  of  13  instrumento  and  the  second  con¬ 
sisting  of  a  drop  of  5  instruments.  Station  drop-times  and  location  infor¬ 
mation  is  presented  in  Table  II- 1. 

B.  CALIBRATION  EXPLOSIONS 

An  extensive  calibration  explosion  program  was  conducted 
during  the  Kurile  Islands  experiment.  Seventeen  explosions  were  detonated, 
using  from  1.0  to  5.2  tons  of  explosives  in  each  detonation.  The  larger  ex¬ 
plosions  were  well  recorded  throughout  the  ocean-bottom  network  and  hydro¬ 
acoustic  waves  from  all  shots  were  well  recorded.  Calibration  explosion 
information  is  presented  in  Table  II-2. 

C  RECORDING  PERIODS 

Station  drops  were  scheduled  so  that  a  minimum  of  five 
stations  were  recording  data  during  most  of  the  total  recording  period.  Data 
were  recorded  by  all  stations  with  the  exception  of  Station  S5  which  reached 
*  depth  greater  thau  specifications  resulting  in  an  inoperative  recorder.  Re¬ 
cording  periods  of  the  ocean-bottom  seismometers  during  the  Kurile  Ex¬ 
periment  are  presented  In  Figure  II- 1. 
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DATA  HANDLING  AND  BULLETIN  PKEPARATION 

Magnetic  tapes  containing  data  reet  rded  during  the  Kuril* 
Islands  Experiment  were  returned  to  Dallas  upon  completion  of  the  experi¬ 
ment.  Playback  of  the  magnetic  tape  resulted  in  268  reels  of  16  mm  film. 

The  film  data  were  analyzed  by  individual  station  and  the  phase  data  were 
punched  on  cards.  All  analysis  was  accomplished  by  three  analysts  to  in¬ 
sure  uniformity  of  measurements. 

A  computer  program  was  written  to  convert  the  reduced 
arrival  timei'  (clock  time)  to  Greenwich  Civil  Time  (GCT).  Resulting  raw  GCT 
times  were  corrected  for  tape  recorder  head-misalignment  and  clock  drift. 
Output  of  the  program  was  punched  cards  identical  to  the  input  data  with  the 
measured  clock  times  replaced  by  the  corrected  GCT  times. 

The  formal  of  the  reduced  data  cards  was  chosen  for  com- 
patability  with  o.  series  of  programs  (Automat*  i  Bulletin  Process  or  ABP) 
available  at  the  Seismic  Data  Laboratory  (SDL)  in  Alexandria,  Virginia. 

The  purpose  of  the  programs  is  to  take  arrival  time  information  in  chrono¬ 
logical  o  -der  by  station  event.  Phase  associations  are  based  on  comparisons 
of  observed  arrival  times  with  computed  arrival  times  determined  using 
epicenter  and  station  locations  and  standard  Jeffreys -Bullen  travel  timos. 

The  complete  list  of  epicenters  reported  by  the  United  States 
Coast  and  Geodetic  Survey  in  the  Preliminary  Epicenter  Determination 
(PDE)  cards  covering  the  experiment  recording  period  were  included  in  the 
first  ABP  using  the  reduced  data.  The  resulting  output  identified  all  arrivals 
tentatively  associated  with  the  list  of  epicenter4. 

Chronologically  merged  data  which  did  not  associate  with  the 
list  of  epicenters  were  studied  to  determine  the  feasibility  of  determining 
preliminary  epicenters  using  OBS  data  alone.  A  large  number  of  obviously 
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■mall  local  and  near  regional  event*  were  well  recorded  by  the  etation  net¬ 
work.  Since  most  station  events  contained  both  P-  and  S-wave  arrivals,  a 
program  was  written  to  determine  apparent  origin  times  using  the  recorded 
S-P  intervals.  These  estimated  origin  times  were  then  cotipared  station 
event  by  station  event  to  determine  station  combinations  which  had  apparently 
recorded  the  same  event.  Preliminary  epicenter  determinations  were 
attempted  using  the  LOCATE  program  developed  by  SDL.  P-phase  arrival 
times  from  the  station  events  along  with  an  estimated  origin  time  and 
location  were  input  to  the  program.  The  least  squares  technique  is  em¬ 
ployed  bv  the  program  in  determining  epicenters  using  Jeffreys -Bullen 
travel  times  as  modified  by  Herrin. 

USC&GS  epicenters  obviously  not  recorded  by  the  ocean- 
bottom  stations  were  deleted  from  the  epicenter  list.  All  preliminary  OBS 
epicenters  and  calibration  explosions  were  adt  ed  to  the  epicenter  list.  The 
ABP  was  repeated  to  obtain  the  final  output. 

A  program  was  written  to  print  the  output  of  the  ABP  in  a 
format  similar  to  that  presented  in  the  VELA  UNIFORM  Array  Station  and 
Long  Range  Seismic  .  measurements  (LRSM)  bulletins. 
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SECTION  IV 

BULLETIN  INTERPRETATION 

Data  recorded  during  the  Kurile  Islands  Experiment  is  pre¬ 
sented  in  the  Appendix.  The  data  are  grouped  into  the  following  three  cate¬ 
gories: 

•  Associated  station  events 

•  Assumed  associated  station  events 

•  Unassociated  station  events 

Interpretation  of  the  bulletin  data  is  presented  in  two  sections 
epicenter  data  and  phase  data,  with  appropriate  remarks  for  each  category 
and  subdivision. 

A.  EPICENTER  DATA 

1.  USC&GS  Epicenters 

The  first  line  of  the  epicenter  data  contains  the  following  in¬ 
formation: 

•  Bate  (GCT) 

•  Origin  time  (GCT) 

•  Latitude 

•  Longitude 

•  Geographic  description  of  epicenter  location 

The  second  line  of  the  epicenter  data  contains  the  following 

information: 

•  Depth  (km) 

•  Magnitude  (average  mb,  Gutenberg  and  Richter,  as 
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computed  by  the  USC&GS  uaing  data  from 
cooperating  observatories.  No  magnitude 
ie  presented  if  a  magnitude  waa  not 
reported  by  the  USC&GS) 

2.  OBS  Preliminary  Epicenter* 

OBS  preliminary  epicenter  data  i>  preaented  in  a  manner 
identical  to  the  USC&GS  epicenter  data  with  the  exception  of  the  following: 

•  The  geographic  deacription  of  the  epicenter 
location  ia  replaced  by  "OBS  PRELIMINARY 
EPICENTER"  followed  by  the  number  of 
station  a  used  to  determine  the  preliminary 
epicenter 

•  No  magnitude  ia  presented  for  the  OBS  pre¬ 
liminary  epicenters 

3.  Calibration  Explosions 

OBS  calibration  explosion  data  is  presented  in  a  manner 
identical  to  the  USC&GS  epicenter  data  with  the  exception  of  the  following: 

•  The  geographic  description  of  the  explosion 
location  is  replaced  by  "KURILE  EXPLOSION" 

•  No  magnitude  is  presented  for  the  OBS  cali¬ 
bration  explosions 

B.  PHASE  DATA 

The  column  heading  appearing  at  the  top  of  each  page  of  th  ' 
bulletin  appliee  to  pha.e  data.  The  headings  are  defined  a.  follo»«: 

le  Associated  Station  Events 
a.  DAY 
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Day  and  month  on  which  the  arrival  occurred  (GCT), 

The  day  and  month  are  liated  only  when  the  atation  deaigna- 

tor  changea. 

b.  STA 

Station  deaignator.  The  locationa  of  the  etationa  are  pre¬ 
sented  in  Figure  1-1  and  Table  II- 1. 

c.  PHASE 

Type  of  phase  recorded  at  the  station.  Prefixes  are  defined 

as  follows: 

•  An  "I"  preceding  the  phase  type  indicates  a 
sharp  or  sudden  beginning  of  the  phase  motion. 

Direction  of  first  motion  is  indicated  by  a  "+" 

(up)  or  (down) 

•  An  "E"  preceding  the  phase  type  indicates  an 
emergent  phase  motion 

•  An  "I"  or  "E"  alone  indicates  an  unidentified 
phase  arrival 

•  Phase  types  enclosed  by  parenthesis  indicates 
a  phase  identification  which  is  suspect 

•  Hydroacoustic  wave  arrivals  from  the  calibra¬ 
tion  explosions  are  designated  by  a  "T" 

d.  C 

Component  on  which  the  phase  arrival  was  observed  and 
measured.  Component  designators  are  as  follows: 

Z  -  vertical  seismometer 
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X  -  first  horizontal  iciimomittr 
Y  -  second  horizontal  seismometer 
P  -  pressure  transducer 


e.  TIME 

Phase  arrival  time  (GCT).  Arrival  times  are  measured  to 
the  nearest  one-tenth  second  on  all  components. 

f.  AMP 

Phase  amplitude  (one-half  peak-to-peak)  in  millimicrons  (mu) 
cv  microns  (u)  of  ground  displacement.  The  amplitudes  have  been  corrected 
for  instrument  response  and  are  presented  to  the  nearest  tenths  of  units. 
Amplitudes  presented  in  microns  are  followed  by  a  "U"  after  the  tenths 
column.  Amplitudes  are  measured  from  the  largest  pulse  in  the  first  few 

cycles  when  possible.  Amplitude  reported  as  999.  9  indicate  that  the  trace 
was  "overdriven.  " 

g.  PER 

Period  of  the  phase  in  seconds.  Phase  periods  are  measured 
from  the  largest  pulse  in  the  first  few  cycles.  Phases  with  amplitudes  re¬ 
ported  as  999.  9  do  not  contain  period  measurements. 

h.  DIST 

Distance  from  epicenter  location  to  recording  station.  All 
distances  are  computed  using  geocentric  coordinates  and  are  reported  to  the 
nearest  tenth  of  a  degree. 

i.  AZI 

Epicenter-to-station  azimuth.  All  azimuths  are  clockwise 
from  north  and  are  reported  to  the  nearest  degree. 
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j.  RES 

Ph*«e  arrival  time  residual.  Ail  residuals  are  obierved 
minu*  computed  time*  (u*ing  Jeffrey* -Bullen  travel-time  table*)  and  are 
reported  to  the  nearest  tenth  of  a  second. 

2.  Assumed  Assoc. ated  Station  Events 

Assumed  associated  station  events  are  those  where  the  phase 
arrival  time*  and  station  location*  indicated  a  strong  possibility  of  being 
associated.  Preliminary  epicenters  are  r.ot  reported  for  these  events  be¬ 
cause  of  either  of  the  following: 

•  Insufficient  number  of  arrival  times  -  a 
minimum  of  four  stations  is  needed  for  con¬ 
vergence  of  a  preliminary  epicenter. 

•  Divergence  occurred  during  preliminary  epi¬ 
center  determination  -  epicentral  distances 
and  azimuthal  distribution  of  stations  pre¬ 
vented  convergence  of  some  preliminary  epi¬ 
center  determinations. 

Assumed  associated  station  event  phase  cards  are  presented 
in  the  format  of  the  associated  station  events  with  the  exception  of  the 
following: 

•  Epicenter-to-statien  distances  are  computed 
from  S-P  times  when  possibly 

•  The  residual  column  contains  an  each  time 
the  station  designator  changes 

3.  Unassociated  Station  Events 

Unass-ciated  station  event  phase  cards  are  presented  in  the 
.ormat  of  the  associated  station  eveRts  with  the  exception  that  the  epicente:- 
to-station  distances  are  computed  from  S-P  timet  where  possible. 
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E 
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EP 
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EP 
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2  l  NOV 
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E 

Y 
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3 
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EP 
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ES 

K 
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SU 

EP 

l 
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6  31.3 

ES 

l 
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EP 

l 

0 
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ES 

i 

7  .6 

e 

i 

59.4 

22  NOV 

57 

EP 

i 

0 

6  50.7 

ES 

X 

7  24.6 

201.6 


22  NOV 

S7 

EP 

l 

l 

18 

51.5 

ES 

X 

58.3 

22  NOV 

S  7 

EP 

l 

5 

32 

9.7 

ES 

X 

24.2 

2  2  NOV 

S  7 

EP 

l 

6 

12 

20.  5 

ES 

X 

31.5 

22  NOV 

6  29 

53.5 

J.2N 
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.  7E 

1 

22  NOV 

sr 

EP 

l 

6 

31 

6.7 

22  NOV 

S9 

EP 

l 

6 

31 

17.6 

E 

P 

32 

21.  1 

22  NOV 

S  10 

EP 

l 

6 

31 

37.6 

ES 

X 

32 

59.8 

22  NOV 

S  7 

EP 

L 

6 

55 

29.3 

PS 

X 

35.9 

22NOV 

S  7 

EP 

L 

4 

2 

15.  1 

E 

X 

31.6 

ES 

K 

3 

29.2 

22  NOV 

S9 

EP 

l 

4 

2 

32.4 

ES 

i 

3 

56.  7 

2  2  NOV 

S  7 

EP 

l 

9 

9 

11.7 

ES 

X 

23.4 

E 

X 

10 

^3.6 

H  ■  453  KM 

999.9 

999.9 


00.6 


DAy  sta  phase  c 


TIME 


22N0V  S  7 

22NOV  S7 

22N0V  S  7 
22N0V  S  7 

72N0V  S7 

22NCV  S9 

22  NOV  S9 
2? NOV  S  7 
22  NOW  SIO 

22  NOV  $9 
22  NOV  S? 

22N0V  SIO 

22NCV  $9 
22 NOV  S  7 


EP 

l 

9 

11 

59. C 

ES 

X 

12 

11.5 

EP 

Z 

10 

5 

46.6 

ES 

X 

55.6 

E 

X 

10 

6 

53.6 

EP 

z 

12 

17 

51.  f 

ES 

X 

58.  1 

EP 

z 

12 

44 

51.0 

E 

X 

45 

4.9 

6 

X 

46 

10.5 

ES 

X 

26.6 

E 

z 

47 

42.0 

EP 

; 

12 

46 

14.8 

ES 

V 

41.1 

fcP 

Z 

12 

50 

31.8 

FS 

r 

46.8 

E 

y 

51 

41.7 

EP 

l 

12 

50 

44.6 

E 

l 

46.3 

FS 

X 

51 

12.7 

EP 

2 

12 

50 

54.0 

ES 

X 

51 

27.6 

E 

r 

53 

59.2 

AMP 


121. ( 


"*62.9 


80.6 


FP 

6S 

€P 

ES 

E 

FP 

FS 


2  13  At  14.6  403.2 

7  47.5 

1  13  46  1 7.4 

*  23.2 

<  33.0 

2  13  46  35.5  362.9 

*  47  25.4 


6  7  16  0  48.7 

EP  1  16  14  38.1 

Es  *  52.6 


— 


DAY 

22NOV 

22  NOV 

22NGV 

22NOV 

22  NOV 

22  NOV 
22NOV 

22NOV 

23NCV 

2  3  NOV 

2  3  NOV 

2  4  NOV 

24  NOV 

24N0V 

2  4  NOV 


STA 

PHASE 

C 

TINE 

AMP 

PER 

01  ST 

$7 

EP 

X 

17 

9 

40.7 

2.3 

E 

X 

10 

5.4 

2.5 

ES 

X 

18.4 

2.5 

E 

X 

12 

44.5 

2.5 

S9 

EP 

z 

18 

26 

52.6 

161.3 

.2 

1.9 

ES 

Y 

27 

16.3 

1.9 

S9 

E 

Y 

19 

3 

23.5 

S7 

EP 

l 

21 

44 

30.7 

121.0 

.  3 

1.6 

ES 

X 

50.0 

1.6 

E 

X 

46 

49.4 

1.6 

S9 

E 

Y 

21 

44 

55.7 

E 

Y 

46 

2.0 

S  7 

EP 

Z 

22 

6 

56.7 

645.2 

.4 

S  7 

EP 

Z 

22 

11 

56.0 

1.7 

ES 

X 

12 

17.3 

1.7 

S  7 

EP 

Z 

23 

20 

.0 

.9 

ES 

X 

13.3 

.9 

S  7 

EP 

z 

4 

0 

32.7 

4.4 

E 

X 

40.7 

4.4 

ES 

X 

l 

23.1 

4.4 

E 

X 

38.2 

4.4 

SIO 

EP 

z 

9 

26 

6.  3 

2.4 

E 

Y 

17.0 

2.4 

ES 

X 

35.4 

2.4 

E 

X 

28 

57.1 

2.4 

S  10 

EP 

Z 

19 

5 

6.8 

80.6 

.2 

R 

ES 

X 

6 

29.3 

R 

SIO 

EP 

T 

2 

58 

49.6 

604.8 

.  1 

4.6 

FS 

Y 

59 

42.5 

4.6 

S  7  A 

EP 

Z 

12 

12 

43.3 

1.3 

FS 

X 

59.8 

1.3 

SIO 

EP 

z 

13 

10 

51.9 

1.9 

ES 

Y 

11 

14.0 

1.9 

S  7  A 

EP 

P 

13 

10 

52.4 

1.6 

ES 

X 

11 

14.1 

1.8 

RES 


a 


I 


OAY 

STA 

PHASE 

!  C 

TIME 

AMP 

PER 

01  ST 

2  4  NOV 

SIO 

EP 

l 

14 

11 

9.8 

3.  1 

ES 

X 

45.9 

3.1 

24N0V 

S  7  A 

fcP 

Z 

14 

11 

41.3 

2.3 

ES 

X 

12 

0.3 

2.3 

24  NOV 

S  7  A 

EP 

l 

16 

14 

20.6 

.  5 

ES 

l 

28.2 

.5 

24N0V 

S  7  A 

fcP 

l 

17 

17 

.6 

121.0 

.  1 

.5 

ES 

X 

8.6 

.5 

24N0V 

S  7  A 

EP 

z 

15 

26 

17.9 

322.6 

.2 

1.9 

ES 

X 

40.8 

1.9 

24N0V 

SIO 

e 

l 

14 

26 

46.9 

362.9 

.2 

4„  l 

E 

l 

54.  7 

4.  1 

ES 

i 

27 

34.5 

4.1 

2  4N0V 

S7A 

EM 

l 

18 

49 

6.5 

1.  7 

ts 

X 

27.2 

1.7 

24N0V 

s  to 

EP 

l 

18 

50 

31.8 

3.2 

ES 

r 

5  1 

9.9 

3.2 

2  4N0V 

S  7  A 

EP 

l 

14 

52 

31.1 

999.9 

2.6 

ES 

l 

53 

2.0 

2.6 

2  4  NOV 

s  to 

EP 

7 

15 

53 

12.7 

999.  9 

5.4 

ES 

V 

54 

15.7 

5.4 

24N0V 

SIO 

E 

X 

19 

21 

52.1 

24NOV 

2D  9 

8.0 

43 

.  8N  14  5 

•  7E  HOKKAIDO. 

JAPAN  REGION 

H 

»  124  KM 

MAG  -4.7 

24NOV 

S  7  A 

EP 

Z 

20  9 

59.0 

483.9 

.4  3.4 

24NCV 

E 

z 

10 

36.  1 

J.  4 

S  1  D 

-IP 

z 

20  10 

37.6 

403.2 

.2  6.4 

ES 

1 1 

40.0 

6.4 
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244 
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275 
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-1.7 


-4.0 

-14.4 


S4A  fcp  ; 

ES  X 


0  45  47.9  161.3 

55.5 


.  5 

.5 


25  NOV 


DAY 
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25N0V 

S4A 

EP 

Z 

I  28  2U2 

80.6 

.2 

3.2 

ES 

X 

58.8 

3.2 

2  5  NOV 

S4A 

EP 

ES 

l 

i 

l  43  22,4 
34.5 

201.6 

.  1 

.9 

.9 

25NOV 

S4A 

EP 

T 

3  31  2.2 
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.2 

.  8 

ES 

X 

13.2 

.8 

2  5  NOV 

S4  A 

EP 

l 

4  3  23.2 

161.3 

.2 

1.7 

ES 

X 

43.9 

1.7 

2  5  NOV 

S7  A 

EP 

ES 

l 

X 

4  3  40.1 

4  15.3 

3.0 

3.0 

2  5  NOV 

S4A 

EP 

l 

5  22  56.8 

1.8 

E 

X 

58. C 

1  A 

ES 

X 

23  19.3 
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1.8 

2  5  NOV 

SLO 

EP 

E 

l 

l 
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57.8 

5.4 

5.4 

ES 

r 

2*  49.1 

5.4 

25NCV 

S  7  A 

EP 

ES 

l 

t 
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51.5 

3.2 

3.2 

2  5  NOV 
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EP 

l 
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T 

ES 

X 

50.2 
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.  7 
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S  7  A 

EP 

l 
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25NOV 

S4A 

ES 

EP 

X 

l 
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ES 

EP 

ES 
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X 
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.9 

26  NOV 

SIO 

EP 

l 

5 

28 

12.9 

K 
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EP 
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EP 
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R 

ES 
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R 

26N0V 
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•  1 
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ES 
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EP 

l 
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.2 
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ES 

X 
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EP 

l 

18 

32 
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ES 

X 

33 

1.8 

3.8 

26  NOV 

S3A 

EP 

l 

18 

37 

35.7 
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CS 

X 

36 
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3.7 

2  6  NOV 
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EP 

l 

18 

48 
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.2 

.  5 

ES 

X 

47.5 

.5 

26N0V 

S  3  A 

FP 

L 

19 

4 
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4.2 

ES 

X 

5 

18.8 

4.2 

26  NOV 

S  10 

EP 

l 
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1 

12.9 

80.6 

.2 
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ES 

r 

36.9 

2.0 

26NCV 

S  3  A 

EP 

7 

20 

1 
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3.6 

*S 

X 

2 
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3.6 

26  NOV 

S3A 

E 

7 

20 

24 

29.7 

443.  5 

.3 

26NUV 
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FP 

l 

20 

39 

38.7 

3.9 

FS 

X 

40 

24.2 

3.  9 

26NCV 

S  3  A 

EP 

l 

21 

2 

15.3 

3.2 

ES 

X 

53.4 

3.2 

2  7  NOV 

S3A 

EP 

7 

0 

3 

9.5 

K 

ES 

X 

4 

58.1 

K 

2  7  NOV 

S10 

EP 

l 

0 

6 

31.9 

.6 

ES 

X 

40.8 

.6 

2  7  NOV 

S  7  A 

EP 

7 

0 

20 

56.0 

.8 

ES 

X 

21 

07.1 

.8 

2  7  NOV 

S4A 

6  P 

Z 

ES 

X 

27  NOV 

S10 

EP 

l 

ES 

V 

27  NOV 

S3  A 

EP 

z 

ES 

X 

27  NOV 

S4A 

EP 

z 

ES 

X 

2  7  NOV 

S  7  A 

EP 

Z 

ES 

X 

2  7  NOV 

S4A 

EP 

z 

ES 

X 

27  NOV 

S10 

EP 

z 

ES 

Y 

2  7  NOV 

S3  A 

EP 

Z 

ES 

X 

2  7NUV 

S  7  A 

EP 

z 

ES 

X 

2  7  NOV 

S4A 

EP 

7 

ES 

X 

27  NOV 

S7  A 

EP 

7 

ES 

Y 

27  NOV 

S7A 

EP 

Z 

ES 

X 

27N0V 

S7A 

EP 

z 

ES 

Y 

2  7  NOV 

S  7  A 

E 

Z 

27NOV 

S4  A 

EP 

Z 

ES 

X 

2  7  NOV 

S4A 

F,P 

z 

ES 

Y 

0  20  58.5  121. < 

21  13.4 

0  22  47.9 
24  18.7 

2  13  42.3 
14  3.4 

2  13  54.4  80.6 

14  20.3 


2  41  9.1 


15.6 

2  41  21.4 
36.  1 

2  42  55.9 
44  20.7 

80.6 

4  52  51.4 
58.8 

1C1.3 

5  27  4.0 

51.2 

322.6 

5  27  18.7 
37.9 

161.3 

6  27  5T.3 

28  20.8 

7  10  20.5 

11  29.9 

8  29  43.2 

30  1.6 

9  4  15.4 

8  4  22.8 

51.5 

80.6 

9  15  17.2 
24.0 

282.3 

§L 


PHASE  C 


Tile 
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ES 

y 
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S  1 A 

EP 

z 

ES 

X 
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EP 

z 

ES 

X 
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EP 

z 

E 

z 

E 
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S7A 

EP 

Z 

ES 

* 
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EP 

l 

ES 

X 
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Z 

ES 

1 

4  DEC 
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* 

«. 

ES 

X 
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EP 

z 

ES 
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4  DEC 

S5  A 

EP 

z 

E 

z 

t 

r 
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29.9 
9  48  26.5 
46.4 
9  48  31.9 
54.0 

9  48  33.0  201.6 

36.0 
58.2 


12  1  54.5 

2  6.9 

12  38  51.7 
39  12.2 

13  42  34.8  443.5 

39.7 


15 

56 
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57 
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15 

56 
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80.6 

58 
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15 
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.2 


.2 


.2 
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.9 
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l 
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A 
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f 
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59.7 

A 
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l 

22 
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X 
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t 
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l 
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.9 
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l 
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X 

35 
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E 

7 

5 

4 
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.4 
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EP 

l 

7 

l 
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ES 

X 
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EP 

P 

7 

2 
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X 
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EP 

l 
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X 
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141. IE  HOKKA I00» JAPAN  REGION 
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X 
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AZI 


RES 


.3 

.3 

.3 
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6.  1 
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261 
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EP 
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E 

z 
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S5A 

EP 

Z 

E 

Z 
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EP 

Z 

ES 
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EP 

z 

E 

p 

E 

i 
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EP 

i 

E 

i 

ES 
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EP 

z 

ES 
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EP 
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ES 
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EP 
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E 
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Z 
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45.5 
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3  11.2 
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58.7 
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13  49  59.3 

50  17.6 

16  2  41.5  322.6 

3  38.5 

16  2  44.8  80.6 

3  42.4 


19  51  46.5  685.5 
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57.9 
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52  12.9 
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Correction  to  Earth  Displacement  Values 

Refer  to  Page  IV. 4,  Paragraph  f,  and  Bulletin  Listings. 

The  earth  displacement  reported  in  the  Bulletin  Listings 
should  be  corrected  by  dividing  the  values  given  by  the 
following  factors: 
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A  detailed  explanation  of  the  OBS  System  Response  will  be  given 
in  a  report  to  be  published  early  in  1968  under  the  AF  Contract  No 
F  33657  -  67  -  C  .  1341. 
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